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Kiyomizu temple is one of the most famous cultural heritages in Kyoto, Japan. The main building is a Japanese 
traditional wooden structure, and is located at steep hillside. This paper reported the earthquake response of the 
structure due to predicted strong earthquake motion considering its surrounding grounds. The main building was 
modeled using 3,865 elastic beam elements and the surrounding grounds were modeled using 97,196 inelastic solid 
elements. The results confirmed the safety of the main building of Kiyomizu temple even though it lifted up sometimes 
during the earthquake motion.
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㸯㸬ࡣࡌࡵ࡟
ᮏሗ࿌ࡣࠊ❧࿨㤋኱ᏛG-COEࣉࣟࢪ࢙ࢡࢺࠕṔྐ㒔ᕷࢆᏲࡿࠗᩥ໬㑇⏘㜵⅏Ꮫ࠘᥎㐍ᣐⅬࠖࡢ୍⎔࡜ࡋ࡚ࠊ
Ṕྐⓗᘓ㐀≀ࡢ୍ࡘ࡛࠶ࡿி㒔ᮾᒣ࡟࠶ࡿᅜᐆΎỈᑎ࡟ࡘ࠸࡚⪏㟈ࡢ᳨ウࢆ⾜ࡗࡓ⤖ᯝࢆࡲ࡜ࡵࡓࡶࡢ࡛࠶
ࡿࠋⴭ⪅ࡽࡣ2004ᖺᗘࡼࡾࠊி㒔┅ᆅ࡟ⅬᅾࡍࡿṔྐⓗᩥ໬㑇⏘࡟ᑐࡍࡿ㜵⅏ᑐ⟇ࢆ┠ⓗ࡟ࠊⰼᢡ᩿ᒙࢆ᝿
ᐃᆅ㟈࡜ࡋࡓி㒔┅ᆅ඲ᇦࡢᙉ㟈ືண ࢆ୕ḟඖᙎረᛶ᭷㝈せ⣲ゎᯒ࡟ࡼࡾ⾜ࡗ࡚ࡁࡓ1)ࠋࡲࡓࠊΎỈᑎᮏ
ᇽࡢ⪏㟈ᛶホ౯ࢆ⾜࠺ࡓࡵࠊ㠀◚ቯ᳨ᰝ࡞࡝ࡢ⌧ᆅㄪᰝࡸ㦵⤌ᵓ㐀ゎᯒ࡟ࡼࡿ᳨ウࢆ㐍ࡵ࡚ࡁࡓ2)-5)ࠋࡉࡽ
࡟ࠊΎỈᑎቃෆ࡟࠾ࡅࡿᆅ┙ㄪᰝࡸ⥅⥆ⓗ࡞ᆅ┙≧ἣࣔࢽࢱࣜࣥࢢ࡟ࡼࡾࠊᆅ┙⅏ᐖ㜵Ṇ࡟ດࡵ࡚ࡁࡓ6)-10)ࠋ
ࡑࡢ୍᪉࡛ࠊᆅ㟈᫬࡟࠾ࡅࡿᆅ┙࠿ࡽᵓ㐀≀ࡲ࡛ࡢ඲య⣔ࢆᑐ㇟࡜ࡋࡓゎᯒࡣᐇ᪋ࡉࢀ࡚ࡇ࡞࠿ࡗࡓࠋ
୍⯡ⓗ࡟ࠊᵓ㐀≀ࢆᑓ㛛࡜ࡍࡿ◊✲⪅࡜ࠊᆅ┙ࢆᑓ㛛࡜ࡍࡿ◊✲⪅࡜ࡣࠊࡑࢀࡒࢀಶู࡟⅏ᐖ᫬ࡢᏳ඲ᛶ
࡟ࡘ࠸᳨࡚ウࡍࡿࡇ࡜ࡀከ࠸ࠋ❧࿨㤋኱ᏛG-COE࡛ࡣࠊ✀ࠎࡢᑓ㛛ࢆ᭷ࡍࡿ◊✲⪅ࡀྜྠ࡛◊✲ࣉࣟࢪ࢙ࢡ
ࢺࢆ᥎㐍ࡋ࡚ࡁ࡚࠾ࡾࠊᮏ᳨ウࡶࡑࡢ୍⎔࡜ࡋ࡚ᐇ᪋ࡉࢀࡓࠋᩥ໬㑇⏘ࢆ⅏ᐖ࠿ࡽᏲࡿࡓࡵ࡟ࡣࠊᵓ㐀≀༢
యࡢᏳ඲ᛶࢆホ౯ࡍࡿࡔࡅ࡛ࡣ୙༑ศ࡛࠶ࡾࠊ࿘㎶ᆅ┙ࡢᙳ㡪ࡶྵࡵࡓᗈ࠸⠊ᅖࢆᑐ㇟࡜ࡋࡓ᳨ドࡀᚲせ࡛
࠶ࡿࠋࡲࡔヲ⣽࡞⪃ᐹࡀ⾜ࢃࢀ࡚࠸࡞࠸ẁ㝵࡛࠶ࡿࡓࡵࠊሗ࿌࡜ࡋ࡚⤖ᯝࢆබ⾲ࡍࡿḟ➨࡛࠶ࡿࠋ
ΎỈᑎࡣி㒔ᕷࡢᮾᒣ㐃ᓠࡢ〈࡟఩⨨ࡋࠊᛴ࡞ᩳ㠃࡟⯙ྎࡀᙇࡾฟࡉࢀࡓᠱࡅ㐀ࡾᙧᘧࡢᮏᇽࢆ᭷ࡍࡿࠋ
⌧Ꮡࡍࡿᮏᇽࡣࠊ1629ᖺࡢⅆ஦ࡢᚋ࡛ࠊ1633ᖺ࡟ᚨᕝᐙග࡟ࡼࡗ࡚෌ᘓࡉࢀࡓࡶࡢ࡛࠶ࡿࠋⰼᢡ᩿ᒙࢆ㟈※
࡜ࡍࡿᕧ኱ᆅ㟈㸦௨㝆ࠊ᥎ᐃⰼᢡᆅ㟈࡜ࡍࡿ㸧ࡀⓎ⏕ࡋࡓሙྜࠊΎỈᑎቃෆ࡛ࡣ㟈ᗘ6ᙅ࡟࡞ࡿ࡜᥎ᐃࡉࢀ
࡚࠸ࡿ1)ࠋᆅ┙ࢆᅛᐃ࡜ࡋ࡚⪃࠼ࡓᮏᇽ༢యࡢゎᯒ࡛ࡣࠊ᥎ᐃⰼᢡᆅ㟈࡟ᑐࡋ࡚ࡶࠊ୍㒊ᰕࡢᾋࡁୖࡀࡾࡀ
࠶ࡗࡓࡾࠊ㒊ᮦࡢᦆയࡀ࠶ࡗࡓࡾࡍࡿࡀࠊಽቯ࡟ࡣ⮳ࡽ࡞࠸࡜⪃࠼ࡽࢀ࡚࠸ࡿ4)ࠋ
ΎỈᑎࡢ࿘㎶ᆅ┙࡟㛵ࡋ࡚ࡣࠊᩥ໬ᗇ࡟ࡼࡿ࣮࣎ࣜࣥࢢㄪᰝࡸࠊ㘵⏣ࡽ࡟ࡼࡿPS᳨ᒙヨ㦂11)ࠊ㓇ໝࡽ࡟ࡼ
ࡿࢫ࢙࣮࢘ࢹࣥᘧࢧ࢘ࣥࢹ࢕ࣥࢢヨ㦂9)ࡀ⾜ࢃࢀ࡚࠸ࡿࠋ㘵⏣ࡽࡢㄪᰝ࡟ࡼࡾࠊΎỈᑎ࿘㎶࡛ࡣཌ࠸ሁ✚ᒙ
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2ࡣ࡞ࡃ⾲ᒙ࡟ⷧࡃ㢼໬ᅵࡀሁ✚ࡋ࡚࠾ࡾࠊࡑࡢୗᒙࡣࡏࢇ᩿Ἴ㏿ᗘ200m/s௨ୖࡢẚ㍑ⓗᙉᅛ࡞ᆅ┙࡛࠶ࡿ࡜
ሗ࿌ࡉࢀ࡚࠸ࡿ11)ࠋࡋ࠿ࡋ࡞ࡀࡽࠊΎỈᑎ㸦ᮏᇽ࠾ࡼࡧ⯙ྎ㸧ୗ㒊ࡢᆅ┙࡛ࡣ┒ᅵ࡜ࡳࡽࢀࡿᅵᒙࡀᏑᅾࡋࠊ
᥮⟬N್ࡣ3࠿ࡽ8࡜ᚲࡎࡋࡶᙉᅛ࡞ᆅ┙࡛ࡣ࡞࠸ࠋࡲࡓᛴᓴୖ࡟㐀ࡽࢀ࡚࠸ࡿࡓࡵᙉ㟈ື࡟ࡼࡿᇶ♏ᆅ┙ࡢ
ᔂቯࡀᠱᛕࡉࢀࡿࠋ
ࡼࡗ࡚ࠊᮏᇽࡢࡳ࡞ࡽࡎᆅ┙ࢆྵࡵࡓᵓ㐀≀㸫࿘㎶ᆅ┙⣔ࢆᑐ㇟࡜ࡋ࡚ᆅ㟈ᛂ⟅ゎᯒࢆ⾜࠺ࡇ࡜࡜ࡋࡓࠋ
ࡲࡓᮏᇽ࣭⯙ྎᰕ⬮࡜ᇶ♏ࡢ㛫࡟ࡣᵓ㐀ⓗ࡞≉ᚩ࡜ࡋ࡚ࠊᰕ⬮ࡀ♏▼࡟㍕ࡗ࡚࠸ࡿ≧ἣ࡛࠶ࡿࠋࡇࡢࡇ࡜ࡣࠊ
ᙉ㟈᫬࡟ࡣᾋࡁୖࡀࡾࡸᰕ⬮࡜♏▼㛫ࡢࡎࢀࡀ⏕ࡌࡿࡇ࡜ࡶ⪃࠼ࡽࢀࡿࠋࡼࡗ࡚ࠊᰕ⬮࡜♏▼ࡢ㛫࡟ࡣᦶ᧿
࠾ࡼࡧᾋࡁୖࡀࡾࢆ⪃៖࡛ࡁࡿせ⣲ࢆ⏝࠸ࡿࡇ࡜࡜ࡋࡓࠋ௨ୖࡢࡇ࡜ࢆ⪃៖ࡋࠊᙉ㟈ືண ࡟ࡼࡾᚓࡽࢀࡓ
᝿ᐃᆅ㟈ືἼᙧࢆ⏝࠸࡚᭷㝈せ⣲ἲ࡟ࡼࡿ᫬้Ṕᛂ⟅ゎᯒࢆ⾜ࡗࡓࠋ
㸰㸬ࣔࢹࣝ໬ࡢᴫせ
ᆅ┙ࡢࣔࢹࣝ
ࡲࡎࠊᅗ2࡟♧ࡍࡼ࠺࡟ᖹ㠃ศ๭ࢆ⾜ࡗࡓࠋ୰ᚰ㒊ศࡣୖ㒊࡟ΎỈᑎࢆ㓄⨨ࡍࡿࡓࡵ࡟⣙1m㛫㝸࡜ࡋࠊ࿘
㎶࡟ྥ࠿ࡗ࡚⢒ࡃศ๭ࢆ⾜ࡗࡓࠋቃ⏺ࡲ࡛ࡢ⠊ᅖࡣࠊΎỈᑎࢆ୰ᚰ࡟ᮾすࠊ༡໭࡟200m࡜ࡋࡓࠋḟ࡟ࠊᅜ
ᅵᆅ⌮㝔ࡀห⾜ࡍࡿᩘ್ᆅᅗ50㹫࣓ࢵࢩࣗ㸦ᶆ㧗㸧㸦ᅗ1㸧࡜ΎỈᑎᵓ㐀ࣔࢹࣝࡢᇶ♏ᶆ㧗࠿ࡽIDWἲ
(Inverse Distance Weighted)ࢆ⏝࠸࡚ࠊせ⣲ศ๭ࡉࢀࡓᖹ㠃ᗙᶆ఩⨨࡛⿵㛫ࢆ⾜࠸ࠊᙜヱᆅⅬ࡛ࡢᆅ⾲㠃ᶆ㧗
ࢆ⟬ฟࡋࡓࠋ௨ୖ࠿ࡽసᡂࡋࡓΎỈᑎᆅ⾲㠃ࢆᅗ2࡟♧ࡍࠋ
ΎỈᑎᮏᇽࡢᩳ㠃࠾ࡼࡧ࿘㎶࡟࠾ࡅࡿᆅ㉁ᵓ㐀ࡣࠊΎỈᑎᩜᆅෆ࡟࠾ࡅࡿᆅ┙ㄪᰝ⤖ᯝ9)࠾ࡼࡧࢧࣥࣉࣜ
ࣥࢢࡋࡓᅵࡢᙉᗘヨ㦂⤖ᯝ10)ࠊΎỈᑎ࿘㎶ࡢᆅ⾲㠃᥈ᰝ⤖ᯝ11)࠿ࡽࠊᅗ3ࡢࡼ࠺࡟᥎ᐃࡋࡓࠋ
ᅗ1 ᖹ㠃せ⣲ศ๭ ᅗ2 ᆅ⾲㠃ࡢᶆ㧗
ᅗ3 ᥎ᐃࡋࡓᆅᒙᵓ㐀
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3⾲ᒙࡣ┒ᅵ࠿ࡽ࡞ࡿሁ✚ᒙ࡛࠶ࡾࠊᮏᇽୗ㒊࡛ࡣ⣙1mࡢᒙཌࡀ࠶ࡿࠋࡲࡓࠊᩳ㠃࡟ἢࡗ࡚⯙ྎࡢୗ㒊࡜
࡞ࡿἲᑼ㒊࡛ࡣሁ✚ᒙࡣཌࡃࠊNSWSㄪᰝ࠿ࡽࡶ6m⛬ᗘࡢሁ✚ᒙࡀᏑᅾࡍࡿ࡜⪃࠼ࡽࢀࡿࠋࡉࡽ࡟ࠊሁ✚ᒙ
ୗ㒊ࡣ᪤ ࡢ࣮࣎ࣜࣥࢢㄪᰝ࠿ࡽࠊ⣙1㹼2mࡢᒙཌ࡛ࢩࣝࢺ㉁ࠊ◁♟㉁⣽◁ࡀ஫ᒙ࡛ぢࡽࢀࡿ㸦௨ୗΰྜᒙ
࡜࿧ࡪࡇ࡜࡜ࡍࡿ㸧ࠋࡉࡽ࡟ࠊࡑࡢୗ㒊࡟ࡣ5m๓ᚋࡢᒙཌࡢࢩࣝࢺᒙࠊ◁♟ᒙࡢ஫ᒙ࡜࡞ࡾࠋ⾲ᒙࡼࡾ15m
௨῝࡟ᕤᏛⓗᇶ┙ᒙ࡜ุ᩿ࡉࢀࡿᆅᒙࡀぢࡽࢀࡿࠋ
ࡲࡓࠊᮏᇽୗࡢᩳ㠃࡟࠾ࡅࡿሁ✚ᒙ࡛ࠊすഃ୰⭡ࠊ୰ኸἲඛࠊᮾഃ୰⭡࡟࠾࠸࡚ᅵ㉁ヨᩱࡀ᥇ྲྀࡉࢀࠊ‵
₶ᐦᗘ➼ࡢ≀⌮ヨ㦂ࡀ⾜ࢃࢀ࡚࠸ࡿ10)ࠋࡑࡢ⤖ᯝࠊすഃ୰⭡࡜ᮾഃ୰⭡࡛ࡣ㢮ఝᛶࡀ࠶ࡾࠊ୰ኸἲඛ㒊࡛ࡣ
┒ᅵࡉࢀࡓᅵ࡛࠶ࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿࠋᇶ♏ⓗ࡞ᆅ┙ࡢ≀ᛶࢆ⾲1♧ࡍࠋ
௨ୖࢆ຺᱌ࡋࠊᆅ┙FEMࣔࢹࣝࡢ㖄┤᪉ྥࡢศ๭ࡣࠊᆅ⾲㠃ࡼࡾ6mࡲ࡛ࡣ1m㛫㝸ࠊ6㹼12m࡛ࡣ2m㛫㝸࡜
ࡋࡓࠋࡉࡽ࡟ࡑࡢୗᒙ࡜ࡋ࡚3mࠊ5mࡢィ20m࡜ࡍࡿࠋᅗ4࡟せ⣲ศ๭ࡢ඲యᅗࢆ♧ࡍࠋ࡞࠾ࠊᆅ┙ࡢ㝆అ᮲
௳ᘧ࡛࠶ࡿ㝆అᇶ‽࡜ࡋ࡚ࡣࠊDrucker-Pragerࡢ㝆అᇶ‽ࢆ᥇⏝ࡋࡓࠋ
ᮏᇽࡢࣔࢹࣝ
ΎỈᑎᮏᇽࡢᵓ㐀ࣔࢹࣝ㸦ᅗ5㸧ࡣࠊ⥺ᙧᱱ㒊ᮦ࡜ࡋ࡚ྲྀࡾᢅࡗࡓࠋࡇࡢᘓ≀ࡣࠊᇶ㒊ࡀᅛᐃࡉࢀ࡚࠾ࡽ
ࡎࠊᰕ⬮ࡀ♏▼࡟㍕ࡗ࡚࠸ࡿ≧ែ࡛࠶ࡿࠋࡇࡢࡇ࡜࠿ࡽࠊᰕ⬮࡜♏▼ࡢ㛫࡟ࡣᦶ᧿࠾ࡼࡧᾋࡁୖࡀࡾ㸦๤㞳㸧
࡞࡝ࢆ⪃៖࡛ࡁࡿせ⣲ࢆ㓄⨨ࡍࡿࡇ࡜࡜ࡋࡓࠋ
ᅗ4 せ⣲ศ๭
⾲1 ᆅ┙ࡢ≀ᛶ
N್ ᙎᛶಀᩘ
(kN/m2)
SἼ㏿ᗘ
Vs (m/s)
࣏࢔ࢯࣥẚ ᐦᗘ
(kN/m3)
⢓╔ຊ
(kN/m2)
ෆ㒊ᦶ᧿ゅ
(r)
ሁ✚ᒙ 5 14000.0 140.0 0.33 15.0 13.7 28.7
ΰྜᒙ 21 59000.0 220.0 0.33 18.0 23.0 33.0
◁♟࣭◁ᒙ 50 140000.0 300.0 0.33 18.0 0.0 30.0
ࢩࣝࢺᒙ 20 56000.0 270.0 0.33 18.0 125.0 0.0
◁♟࣭◁ᒙ 50௨ୖ 14000.0 400.0 0.33 18.0 0.0 30.0
ᅗ6 ΎỈᑎᮏᇽࡢᵓ㐀ࣔࢹࣝ㸩ᆅ┙ࣔࢹࣝ
༡
ᮾ
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໭
－315－
4(a) ᐇᵓ㐀 (b) ࣔࢹࣝ
ᅗ7 ᰕ⬮ᇶ㒊ࡢࣔࢹࣝ
ࣔࢹࣝࡢᴫ␎ᅗࢆᅗ7࡟♧ࡍࠋᰕ⬮㸫♏▼㛫࡟タᐃࡋࡓせ⣲㸦௨ୗࢪࣙ࢖ࣥࢺせ⣲࡜࿧ࡪ㸧ࡣࠊ㖄┤ࣂࢿ
࡜Ỉᖹࣂࢿ࠿ࡽᵓᡂࡉࢀࡿࠋ㖄┤᪉ྥ࡟㛵ࡋ࡚ࡣࠊ๤㞳ࡋࡓሙྜ࡟ࡣຊࡢఏ㐩ࡣ⾜ࢃࢀࡎࠊ᥋ゐࡋ࡚࠸ࡿሙ
ྜ࡟ࡣ༑ศ๛࡞⥺ᙧࣂࢿ࡜⪃࠼ࡿࠋỈᖹ᪉ྥ࡟㛵ࡋ࡚ࡣࠊᦶ᧿ಀᩘ࡟ࡼࡿ๛ረᛶࡢ㦵᱁᭤⥺ࢆ᭷ࡍࡿࣂ࢖ࣜ
ࢽ࢔ᆺࡢࣂࢿ࡜ࡋࡓࠋᰕ⬮㸦ᮌᮦ㸧࡜♏▼㛫ࡢ㟼Ṇᦶ᧿ಀᩘࡣ1.0ࢆ௬ᐃࡋࡓ4)ࠋ㖄┤᪉ྥ࡟๤㞳㸦ᾋࡁୖࡀ
ࡾ㸧ࡀ⏕ࡌࡓሙྜ࡟ࡣࠊỈᖹຊࡶఏ㐩ࡉࢀ࡞࠸ࣔࢹࣝ࡜ࡋࡓࠋ
ᮏᇽ㸫࿘㎶ᆅ┙ࡢ඲యࣔࢹࣝ
ᅗ6 ࡢ඲యࣔࢹࣝࡣࠊ⠇Ⅼᩘ112,135ࠊࢯࣜࢵࢻせ⣲ᩘ97,196ࠊᱱ㒊ᮦᩘ3,865࡜࡞ࡿࠋࣔࢹࣝᗏ㠃ࡣ⢓ᛶቃ
⏺ࠊഃ᪉ࡣ⮬⏤ቃ⏺࡜ࡋࡓࠋ
ᮏᇽࡢῶ⾶ᐃᩘࡣh=5%ࢆ௬ᐃࡋࡓࠋᆅ┙ࡢῶ⾶ࡣᩥ⊩
1)࡛⏝࠸ࡓ್ࢆ᥇⏝ࡍࡿࡇ࡜࡟ࡋࡓࠋᴫせࢆ㏙࡭ࡿ࡜௨
ୗࡢࡼ࠺࡟࡞ࡿࠋ
ி㒔┅ᆅࡢᆅୗᵓ㐀࡟㛵ࡍࡿㄪᰝ13)࡛ࡣࠊሁ✚ᒙࡢQ್
ࢆ2001ᖺ8᭶25᪥࡟Ⓨ⏕ࡋࡓᆅ㟈ࢆᑐ㇟࡟ࡋ࡚ࢩ࣑࣮ࣗࣞ
ࢩࣙࣥࢆ⾜ࡗ࡚᥎ᐃࡋ࡚࠸ࡿࠋࡑࡢ⤖ᯝࠊQ=Vs/15㹼
Vs/30ࡢሙྜ࡟ࡼࡃᑐᛂࡋ࡚࠸ࡿ࡜ሗ࿌ࡉࢀ࡚࠸ࡿࠋࡼࡗ
࡚ᮏゎᯒ࡛ࡣࠊሁ✚ᒙࡢQ್(=1/2h)ࢆSἼ㏿ᗘࡢ1/30࡟タ
ᐃࡋࡓࠋࡇࡇ࡛ࠊVs=300m/s࡛ῶ⾶ᐃᩘhࡣ5㸣࡜࡞ࡿࠋࡲ
ࡓRayleighῶ⾶ࢆ⏝࠸ࡿࡓࡵ1Hz㹼10Hz࡛ῶ⾶ࡀ5㸣๓ᚋ
࡟࡞ࡿࡼ࠺࡟1.5Hzࠊ6Hz࡛5㸣࡟タᐃࡋࡓࠋ
ධຊᆅ㟈Ἴࡣࠊᅗ8࡟♧ࡍᩥ⊩1)࡛ᚓࡽࢀࡓ᝿ᐃⰼᢡᆅ
㟈ࡢᙜヱᆅⅬ࡛ࡢ᥎ᐃἼᙧࢆ⏝࠸ࡓࠋி㒔┅ᆅ࡛᝿ᐃࡉ
ࢀࡿᆅ㟈ࡢ࠺ࡕࠊΎỈᑎ㏆㎶࡟ࡶࡗ࡜ࡶ኱ࡁ࡞ᙳ㡪ࢆ୚
࠼ࡿᆅ㟈࡛࠶ࡿࠋᅗ9࡟ຍ㏿ᗘᛂ⟅ࢫ࣌ࢡࢺࣝࢆ♧ࡍࠋ
᫬้Ṕᛂ⟅ゎᯒ࡟࠾࠸࡚ࡣࠊ㐠ື᪉⛬ᘧࡢゎἲ࡟
Newmarkࡢșἲ㸦ș㸻1/4㸧ࢆ⏝࠸ࠊ㠀⥺ᙧ᪉⛬ᘧࡢゎἲ
࡟ࡣⲴ㔜ఏ㐩ἲࢆ⏝࠸ࡓࠋ᫬㛫้ࡳࡣ0.002⛊ࠊゎᯒࢫࢸ
ࢵࣉࢆ5000ࢫࢸࢵࣉࠊ⥅⥆᫬㛫10⛊ࡢゎᯒࢆ⾜ࡗࡓࠋ
♏▼
⬮
♏▼
⬮
Ỉᖹࣂࢿ
㖄┤ࣂࢿ
ᅗ 8 ධຊᆅ㟈Ἴ㸦᝿ᐃⰼᢡᆅ㟈Ἴᙧ㸧
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5(a) ᮾす᪉ྥ (b) ༡໭᪉ྥ (c) ୖୗ᪉ྥ
ᅗ9 ධຊᆅ㟈Ἴࡢຍ㏿ᗘᛂ⟅ࢫ࣌ࢡࢺࣝ
㸱㸬ゎᯒ⤖ᯝ
ᆅ┙ᆅ⾲㠃ࡢᛂ⟅
ࡲࡎࠊᆅ⾲㠃࡛ࡢᛂ⟅ຍ㏿ᗘࡣࠊ᭱኱್ࡀᮾす᪉ྥ࡛631galࠊ༡໭᪉ྥ࡛556gal࡛࠶ࡿࠋධຊᆅ㟈Ἴࡢ᭱
኱್ࡀࡑࢀࡒࢀ591gal࡜469gal࡛࠶ࡿࡇ࡜࠿ࡽࠊቑᖜ⋡ࡣ1.1㹼1.2࡟ࡍࡂ࡞࠸ࠋ
ᅗ10࡟ᮏᇽ୰ኸ఩⨨࡟࠾ࡅࡿᆅ⾲㠃ࡢᛂ⟅ኚ఩ࢆ♧ࡍࠋ࡞࠾ࠊࡇࡇ࡛ࡢᛂ⟅ኚ఩ࡣࠊྠࡌᖹ㠃ᗙᶆ࡟࠶ࡿ
ᗏ㠃࠿ࡽࡢ┦ᑐኚ఩࡛࠶ࡿࠋᮾす᪉ྥ࡟᭱኱࡛1.1cmࠊ༡໭᪉ྥ࡛᭱኱1.5cmࠊゎᯒ⤊஢᫬࡟ࡣ0.6cm⛬ᗘࡢ
ኚ఩ࡀ༡࡟ྥ࠿ࡗ࡚ṧࡗ࡚࠸ࡿࠋࡇࡢࡇ࡜ࡣࠊᩳ㠃࡟ἢࡗ࡚ୗࡿ᪉ྥ㸦༡ᮾ᪉ྥ㸧࡟ኚ఩ࡀṧࡿ⤖ᯝ࡜࡞ࡿࠋ
ࡲࡓᅗ11࡟♧ࡍ࡜࠾ࡾࠊỈᖹ࡛ࡢ㌶㊧࠿ࡽࡶጞⅬ࠿ࡽ༡ᮾ᪉ྥ࡬ྥ࠿ࡗ࡚ኚ఩ࡀぢࡽࢀࡿࠋ
ᅗ10 ᆅ⾲㠃࡛ࡢᛂ⟅ኚ఩ ᅗ11 ᆅ⾲㠃ኚ఩ࡢ㌶㊧
ΎỈᑎᮏᇽࡢᛂ⟅
ᮏᇽࡢ1ḟᅛ᭷᣺ືࡣ1.7Hz࡛༡໭᪉ྥ࡬ࡢᦂࢀࠊ2ḟ
ᅛ᭷᣺ືࡣ1.8Hz࡛ᮾす᪉ྥ࡬ࡢᦂࢀ࡛࠶ࡿࠋᅗ12࡟♧
ࡍ⯙ྎඛ➃࡜ᮏᇽ኱ᒇ᰿࡟࠾ࡅࡿᛂ⟅ຍ㏿ᗘࢆᅗ13࡟♧
ࡍ㸬ᛂ⟅ຍ㏿ᗘࡢ᭱኱್ࡣࠊ⯙ྎඛ➃࡛ᮾす᪉ྥ࡟
1366galࠊ༡໭᪉ྥ࡟799galࠊୖୗ᪉ྥ࡟409gal࡜࡞ࡗࡓࠋ
ᮏᇽࡢ኱ᒇ᰿࡛ࡣࠊᮾす᪉ྥ࡟1433galࠊ༡໭᪉ྥ࡟⣙
1358galࠊୖୗ᪉ྥ࡟406galࡢ᭱኱ᛂ⟅್࡜࡞ࡗࡓࠋ
ᅗ14࡟ࠊ⯙ྎඛ➃࡜ᮏᇽ኱ᒇ᰿࡛ࡢᛂ⟅ኚ఩ࢆ♧ࡍࠋ
ࡇࡇ࡛ࡢᛂ⟅ኚ఩ࡣ┿ୗ࡟࠶ࡿ⬮ᇶ㒊࠿ࡽࡢ┦ᑐኚ఩ࢆ
⾲ࡍࠋ⯙ྎඛ➃࡛ࡣᮾす᪉ྥ࡟3.5cmࠊ༡໭᪉ྥ࡟0.3cmࠊ
ᮏᇽ኱ᒇ᰿࡛ࡣᮾす᪉ྥ࡟12.9cmࠊ༡໭᪉ྥ࡟7.8cmࡢ
᭱኱ᛂ⟅ኚ఩࡜࡞ࡗࡓࠋ
㻝㻜
㻝㻜㻜
㻝㻜㻜㻜
㻝㻜㻜㻜㻜
㻜㻚㻜㻝 㻜㻚㻝 㻝 㻝㻜
࿘ᮇ㻔㼟䠅
ຍ
㏿
ᗘ
ᛂ
⟅
䝇
䝨
䜽䝖
䝹
㻔㼓㼍
㼘㻕
㻞㻑
㻡㻑
㻝㻜㻑
㻝㻜
㻝㻜㻜
㻝㻜㻜㻜
㻝㻜㻜㻜㻜
㻜㻚㻜㻝 㻜㻚㻝 㻝 㻝㻜
࿘ᮇ㻔㼟㻕
ຍ
㏿
ᗘ
ᛂ
⟅
䝇
䝨
䜽䝖
䝹
㻔㼓㼍
㼘㻕
㻞㻑
㻡㻑
㻝㻜㻑
㻝㻜
㻝㻜㻜
㻝㻜㻜㻜
㻝㻜㻜㻜㻜
㻜㻚㻜㻝 㻜㻚㻝 㻝 㻝㻜
࿘ᮇ㻔㼟䠅
ຍ
㏿
ᗘ
ᛂ
⟅
䝇
䝨
䜽䝖
䝹
㻔㼓㼍
㼘㻕
㻞㻑
㻡㻑
㻝㻜㻑
༡໭᪉ྥ㻌㼙㼍㼤㻩㻌㻙㻝㻚㻡㻌㻌㼏㼙
㻙㻞㻚㻜
㻙㻝㻚㻜
㻜 㻚㻜
㻝 㻚㻜
㻞 㻚㻜
㻜 㻝 㻞 㻟 㻠 㻡 㻢 㻣 㻤 㻥 㻝㻜
᫬㛫㻔㼟㻕
ኚ
఩
㻔㼏
㼙㻕
ᮾす᪉ྥ㻌㼙㼍㼤㻩㻌㻝㻚㻝㻌㻌㼏㼙
㻙㻞㻚㻜
㻙㻝㻚㻜
㻜 㻚㻜
㻝 㻚㻜
㻞 㻚㻜
㻜 㻝 㻞 㻟 㻠 㻡 㻢 㻣 㻤 㻥 㻝㻜
᫬㛫㻔㼟㻕
ኚ
఩
㻔㼏
㼙㻕
໭
㻙㻞
㻙㻝
㻜
㻝
㻞
㻙㻞 㻙㻝 㻜 㻝 㻞
1໭
໭ ༡
ᅗ 12 ຍ㏿ᗘࡢᢳฟ఩⨨
ᮏᇽ኱ᒇ᰿
⯙ྎ
ඛ➃
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6(a) ᮾす᪉ྥ (b)༡໭᪉ྥ (c)ୖୗ᪉ྥ
ᅗ13 ⯙ྎඛ➃࡜ᮏᇽ኱ᒇ᰿ࡢᛂ⟅ຍ㏿ᗘ
(a) ᮾす᪉ྥ (b) ༡໭᪉ྥ
ᅗ14 ᵓ㐀≀ࡢᛂ⟅ኚ఩
ᆅ⾲࡜ᰕ⬮ࡢኚ఩
ᅗ15࡟ᛂ⟅⤊஢ᚋࡢኚ఩࣋ࢡࢺࣝࢆ♧ࡍࠋᅗ15(a)ࡀࣔࢹࣝ඲యࡢኚ఩ࠊᅗ15(b)ࡣᅗ15(a)ࡢᮏᇽ௜㏆ࢆᣑ
኱ࡋࠊኚ఩ࡢ኱ࡁࡉࢆグධࡋࡓࡶࡢ࡛࠶ࡿࠋࡇࡇ࡛ࡢኚ఩ࡣࠊᖹ㠃ᗙᶆࡀྠࡌᗏ㠃࠿ࡽࡢ┦ᑐኚ఩࡛࠶ࡿࠋ
ᅗ15(a)ࡢᆅ⾲㠃ࡢືࡁ࡛ࡣࠊᮾࡢᒣ࠿ࡽす࡬ྥ࠿ࡗ࡚ኚ఩ࡀぢࡽࢀࡿࠋࡓࡔࡋࠊ඲యⓗ࡟ࡣᩳ㠃࡟ࡑࡗ࡚༡
ഃ࡬0.5cm๓ᚋࡢኚ఩ࡀぢࡽࢀࡿ⤖ᯝ࡜࡞ࡿࠋ
ᅗ15(c)ࡣᰕ⬮ୗ➃ࡢኚ఩࡛࠶ࡾࠊᆅ⾲㠃࡜࡯ࡰྠᵝࡢືࡁࢆ♧ࡋ࡚࠸ࡿࠋኚ఩㔞ࡣ඲యⓗ࡟1cm௨ෆ࡛࠶
ࡿࡀࠊᮏᇽすഃᩳ㠃࡟ࡣ᭱኱࡛1.6cmࡢኚ఩ࡀぢࡽࢀࡿ㸦ᅗ୰ࡢ㉥࠸▮༳㸧ࠋᰕࡢ┤ᚄࡣ⣙60cm࡛࠶ࡾࠊࡇ
ࡢṧ␃ኚ఩ࡀᵓ㐀≀࡬୚࠼ࡿᙳ㡪ࡣᑠࡉ࠸࡜⪃࠼ࡽࢀࡿࠋ
(a) ᆅ⾲㠃࡛ࡢኚ఩ࡢ᪉ྥ (b)ᮏᇽୗ㒊ࡢኚ఩(cm) (c) ᰕ⬮ୗ➃ࡢኚ఩(cm)
ᅗ15 ゎᯒ⤊஢᫬้ࡢᆅ⾲࡜ᰕ⬮ୗ➃ࡢኚ఩
⯙ྎ㻌㼙㼍㼤㻩㻌㻝㻟㻢㻢㻚㻝㻌㼓㼍㼘
㻙㻝㻡㻜㻜
㻙㻣㻡㻜
㻜
㻣㻡㻜
㻝㻡㻜㻜
㻜 㻝 㻞 㻟 㻠 㻡 㻢 㻣 㻤 㻥 㻝㻜
᫬㛫㻔㼟㻕
ຍ
㏿
ᗘ
㻔㼓
㼍㼘
㻕
ᮏᇽ㻌㼙㼍㼤㻩㻌㻙㻝㻠㻟㻟㻚㻞㻌㼓㼍㼘
㻙㻝㻡㻜㻜
㻙㻣㻡㻜
㻜
㻣㻡㻜
㻝㻡㻜㻜
㻜 㻝 㻞 㻟 㻠 㻡 㻢 㻣 㻤 㻥 㻝㻜
᫬㛫㻔㼟㻕
ຍ
㏿
ᗘ
㻔㼓
㼍㼘
㻕
⯙ྎ㻌㼙㼍㼤㻩㻌㻣㻥㻥㻚㻞㻌㼓㼍㼘
㻙㻝㻡㻜㻜
㻙㻣㻡㻜
㻜
㻣㻡㻜
㻝㻡㻜㻜
㻜 㻝 㻞 㻟 㻠 㻡 㻢 㻣 㻤 㻥 㻝㻜
᫬㛫㻔㼟㻕
ຍ
㏿
ᗘ
㻔㼓
㼍㼘㻕
ᮏᇽ㻌㼙㼍㼤㻩㻌㻙㻝㻟㻡㻢㻚㻞㻌㼓㼍㼘
㻙㻝㻡㻜㻜
㻙㻣㻡㻜
㻜
㻣㻡㻜
㻝㻡㻜㻜
㻜 㻝 㻞 㻟 㻠 㻡 㻢 㻣 㻤 㻥 㻝㻜
᫬㛫㻔㼟㻕
ຍ
㏿
ᗘ
㻔㼓
㼍㼘㻕
⯙ྎ㻌㼙㼍㼤㻩㻌㻙㻠㻜㻥㻚㻠㻌㼓㼍㼘
㻙㻝㻡㻜㻜
㻙㻣㻡㻜
㻜
㻣㻡㻜
㻝㻡㻜㻜
㻜 㻝 㻞 㻟 㻠 㻡 㻢 㻣 㻤
᫬㛫㻔㼟㻕
ຍ
㏿
ᗘ
㻔㼓
㼍㼘
㻕
ᮏᇽ㻌㼙㼍㼤㻩㻌㻙㻠㻜㻢㻌㼓㼍㼘
㻙㻝㻡㻜㻜
㻙㻣㻡㻜
㻜
㻣㻡㻜
㻝㻡㻜㻜
㻜 㻝 㻞 㻟 㻠 㻡 㻢 㻣 㻤
᫬㛫㻔㼟㻕
ຍ
㏿
ᗘ
㻔㼓
㼍㼘
㻕
⯙ྎ㻌㼙㼍㼤㻩㻌㻟㻚㻡㻌㻌㼏㼙
㻙㻝㻡㻚㻜
㻙㻣㻚㻡
㻜 㻚㻜
㻣 㻚㻡
㻝㻡㻚㻜
㻜 㻝 㻞 㻟 㻠 㻡 㻢 㻣 㻤 㻥 㻝㻜
᫬㛫㻔㼟㻕
ኚ
఩
㻔㼏
㼙㻕
ᮏᇽ㻌㼙㼍㼤㻩㻌㻙㻝㻞㻚㻥㻌㻌㼏㼙
㻙㻝㻡㻚㻜
㻙㻣㻚㻡
㻜 㻚㻜
㻣 㻚㻡
㻝㻡㻚㻜
㻜 㻝 㻞 㻟 㻠 㻡 㻢 㻣 㻤 㻥 㻝㻜
᫬㛫㻔㼟㻕
ኚ
఩
㻔㼏
㼙㻕
⯙ྎ㻌㼙㼍㼤㻩㻌㻙㻜㻚㻟㻌㻌㼏㼙
㻙㻝㻡㻚㻜
㻙㻣㻚㻡
㻜 㻚㻜
㻣 㻚㻡
㻝㻡㻚㻜
㻜 㻝 㻞 㻟 㻠 㻡 㻢 㻣 㻤 㻥 㻝㻜
᫬㛫㻔㼟㻕
ኚ
఩
㻔㼏
㼙㻕
ᮏᇽ㻌㼙㼍㼤㻩㻌㻣㻚㻤㻌㻌㼏㼙
㻙㻝㻡㻚㻜
㻙㻣㻚㻡
㻜 㻚㻜
㻣 㻚㻡
㻝㻡㻚㻜
㻜 㻝 㻞 㻟 㻠 㻡 㻢 㻣 㻤 㻥 㻝㻜
᫬㛫㻔㼟㻕
ኚ
఩
㻔㼏
㼙㻕
໭
ᮾ
す
༡
໭
ᮾ
す
༡
0.31
0.27
0.63
0.71
0.48
໭
ᮾ
す
༡
0.46
0.23
0.630.64
0.32
1.57
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7ᰕ⬮࡜♏▼ࡢ᥋ゐ≧ែ
ᅗ16࡟ᆅ㟈᫬࡟࠾ࡅࡿᰕ⬮࡜♏▼ࡢ᥋ゐ≧ែ࡛࠶ࡾࠊᆅ㟈⥅⥆᫬㛫ࢆ㏻ࡋ୍࡚ᗘ࡛ࡶᾋࡁୖࡀࡗࡓࡇ࡜ࢆ
♧ࡍࠋࡲࡓࠊᅗ17࡟ゎᯒ⤊஢᫬้࡟࠾ࡅࡿᰕ⬮࡜♏▼࡜ࡢ᥋ゐ≧ែࢆ♧ࡍࠋࡇࡇ࡛ࠊᰕ⬮ᇶ㒊ࡢࣔࢹࣝࡣᅗ
7࡟♧ࡋࡓ࡜࠾ࡾࠊ1ᮏࡢᰕ⬮࡟ࡣ4Ⅼࡢ᥋ゐせ⣲ࢆ㓄⨨ࡋ࡚࠸ࡿࠋ㉥Ⰽࡢ኱෇ࡣ4Ⅼ࡜ࡶ᏶඲࡟ᾋࡁୖࡀࡾ
㸦๤㞳㸧ࡢ≧ែࢆ♧ࡋ࡚࠾ࡾࠊ㯤Ⰽࡢ኱෇ࡣ3Ⅼࠊ⥳Ⰽࡢ୰෇ࡣ2ⅬࠊỈⰍࡢᑠ෇ࡣ1Ⅼࡢᾋࡁୖࡀࡾࢆ⾲ࡍࠋ
ᆅ㟈᫬࡟࠾࠸࡚ࡣᰕ⬮ࡢᾋࡁୖࡀࡾࡀ⏕ࡌࡿ⟠ᡤࡶᏑᅾࡍࡿࡀࠊ᭱⤊᫬้࡛ࡣ᏶඲࡟ᾋࡁୖࡀࡗࡓᰕ⬮ࡣᏑ
ᅾࡋ࡞࠿ࡗࡓࠋ
ᅗ16 ᆅ㟈᫬ࡢᰕ⬮࡜ᇶ♏ࡢ᥋ゐ≧ែ ᅗ17 ゎᯒ⤊஢᫬้ࡢᰕ⬮࡜ᇶ♏ࡢ᥋ゐ≧ែ
㸲㸬࠾ࢃࡾ࡟
ᮏ᳨ウ࡟ࡼࡾᮏᇽୗ㒊࡛ࡣᩳ㠃࡟ἢࡗ࡚ኚືࢆ♧ࡍࡶࠊᆅ┙ࡣᔂቯ࡟ࡘ࡞ࡀࡿࡼ࠺࡞኱ࡁ࡞ኚືࡣぢࡽࢀ
࡞࠿ࡗࡓࠋࡲࡓࠊᮏᇽᮾഃ࡛ࡢᛂ⟅ኚ఩ࡣࠊᮾᒣഃ࠿ࡽࡢᙳ㡪ࢆཷࡅࡿࡇ࡜ࡀࢃ࠿ࡗࡓࠋࡉࡽ࡟ᰕ⬮ࠊ♏▼
㛫࡛ࡣᆅ㟈᫬࡟࠾࠸࡚ࡣᾋࡁୖࡀࡾࡀ⏕ࡌࡿ⟠ᡤࡶᏑᅾࡍࡿࡀࠊᆅ㟈⤊஢᫬࡟ࡣ᏶඲࡟ᾋࡁୖࡀࡿ⟠ᡤࡣᏑ
ᅾࡏࡎࠊࢬࣞࡶ1cm௨ෆ࡛࠶ࡾࠊᮏᇽ࡟኱ࡁ࡞ᙳ㡪ࢆཬࡰࡍࡶࡢ࡛ࡣ࡞࠸ࡇ࡜ࡀ⪃࠼ࡽࢀࡿࠋ
࡞࠾ࠊᮏ◊✲࡛ࡢ⤖ᯝࡣࠊ⌧᫬Ⅼ࡛᭱ࡶᙳ㡪ࡀᠱᛕࡉࢀࡿ᝿ᐃⰼᢡᆅ㟈ື࡟ᑐࡍࡿᛂ⟅࡛࠶ࡾࠊ௒ᚋ࡜ࡶࠊ
᪂ࡓ࡞▱ぢࢆࡑࡢ㒔ᗘ㐺ษ࡟ྲྀࡾධࢀࠊࡉࡽ࡟ៅ㔜࡟᳨ウࢆ㐍ࡵ࡚࠸ࡃࡇ࡜ࡀᚲせ࡛࠶ࡿ࡜⪃࠼࡚࠸ࡿࠋ
࡞࠾ࠊィ⟬࡟せࡍࡿ᫬㛫ࡣ୍⯡ⓗ࡞PCࢆ⏝࠸࡚⣙144᫬㛫㸦6᪥㸧࡛࠶ࡗࡓࠋ
ㅰ㎡㸸◊✲ࢆ⾜࠺࡟࠶ࡓࡗ࡚ࠊከ኱࡞༠ຊࢆ㡬࠸ࡓΎỈᑎ࡟῝ࡃឤㅰࡢពࢆ⾲ࡍࡿࠋᮏ᳨ウࡣࠊ❧࿨㤋኱Ꮫ
ࢢ࣮ࣟࣂࣝCOEࣉࣟࢢ࣒ࣛࠊṔྐ㒔ᕷࢆᏲࡿࠕᩥ໬㑇⏘㜵⅏Ꮫࠖ᥎㐍ᣐⅬࡢάື࡜ࡋ࡚ᐇ᪋ࡉࢀࡓࠋࡲࡓࠊ
ィ⟬࡟࠶ࡓࡗ࡚ࡣࠊ᪥ᮏࢥࣥࣆ࣮ࣗࢱࢥࣥࢧࣝࢱࣥࢶࡢ༠ຊࢆᚓࡓࠋ
ཧ⪃ᩥ⊩
1) ᅵᒱ᠇୕࣭ᓊᮏⱥ࣭᫂ྂᕝ⚽࣭᫂㓇஭ஂ࿴㸸ⰼᢡ᩿ᒙ࡟ࡼࡿி㒔┅ᆅࡢ 3 ḟඖ㠀⥺ᙧ᭷㝈せ⣲ἲ࡟ࡼࡿᙉ㟈ືண
 㸪᪥ᮏᆅ㟈ᕤᏛ఍ㄽᩥ㞟㸪➨ 7ᕳ㸪➨ 5ྕ㸪pp.45-59㸪2007㸬
2) 㕥ᮌ㝯ᚿ࣭▼ཎ㏱࣭㜰ᮏ኱♸࣭ఀὠ㔝࿴⾜࣭ᅵᒱ᠇୕㸸ᠱ㐀ᙧᘧࢆ᭷ࡍࡿఏ⤫ᮌ㐀ᘓ⠏≀ࡢᖖ᫬ᚤື≉ᛶ࡜ᵓ㐀≉
ᛶ࡟ࡘ࠸࡚㸪♫఍ᢏ⾡◊✲ㄽᩥ㞟㸪Vol.3㸪pp.175-185㸪2005㸬
3) 㕥ᮌ㝯ᚿ࣭ఀὠ㔝࿴⾜࣭ᅵᒱ᠇୕㸸ᠱ㐀ᙧᘧࢆ᭷ࡍࡿఏ⤫ᮌ㐀ᘓ⠏≀ࡢಖ᭷Ỉᖹ⪏ຊ࡜ᆅ㟈ᛂ⟅㸪ᵓ㐀ᕤᏛㄽᩥ
㞟㸪᪥ᮏᘓ⠏Ꮫ఍㸪Vol.52B㸪pp.477-490㸪2006㸬
4) ᳃ᝆ௓࣭㕥ᮌ㝯ᚿ࣭ఀὠ㔝࿴⾜࣭ᅵᒱ᠇୕㸸ᰕࡢ㍈ຊኚືࡀᠱ㐀ᙧᘧఏ⤫ᮌ㐀ᑎ㝔ᘓ⠏ࡢᆅ㟈ᛂ⟅࡟ཬࡰࡍᙳ㡪㸪
᪥ᮏᆅ㟈ᕤᏛ఍ㄽᩥ㞟㸪➨ 7ᕳ㸪➨ 1ྕ㸪pp.14-26㸪2007㸬
5) 㕥ᮌ㝯ᚿ࣭಴ᙧ㞞அ࣭ఀὠ㔝࿴⾜࣭ᅵᒱ᠇୕㸸ᠱ㐀ᙧᘧࢆ᭷ࡍࡿఏ⤫ᮌ㐀ᘓ⠏≀ࡢᆅ㟈ᛂ⟅࡟⯙ྎࡀ୚࠼ࡿᙳ㡪㸪
᪥ᮏᆅ㟈ᕤᏛ఍ㄽᩥ㞟㸪➨ 7ᕳ㸪➨ 5ྕ㸪pp.15-30㸪2007㸬
6) 㓇ໝ୍ᡂ࣭῝ᕝⰋ୍࣭ᒾᓮ㈼୍࣭㔛ぢ▱᫛࣭Ᏻᕝ㑳ኵ㸸㝆㞵᫬ࡢᩳ㠃⅏ᐖ㜵Ṇࡢࡓࡵࡢ㔜せᩥ໬㈈࿘㎶ᩳ㠃࡟࠾ࡅ
ࡿ⌧ᆅࣔࢽࢱࣜࣥࢢ㸪ᆅ┙ᕤᏛࢪ࣮ࣕࢼࣝ㸪Vol. 1㸪No. 3㸪pp. 57-69㸪2006㸬
໭
ᮾす
༡
໭
ᮾ
す
༡
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87) ῝ᕝⰋ୍࣭㓇ໝ୍ᡂ࣭ὸ⏣ಙோ࣭Ᏻᕝ㑳ኵ࣭௰▮㡰Ꮚ࣭▼⏣ඃᏊ࣭㔛ぢ▱᫛࣭㛵┠Ꮨு㸸Ṕྐⓗᘓ㐀≀ᚋ⫼ᩳ㠃ࡢ
Ᏻᐃᛶホ౯ࡢࡓࡵࡢᙉᗘᐃᩘ࡟㛵ࡍࡿᇶ♏ⓗ◊✲㸪Ṕྐ㒔ᕷ㜵⅏ㄽᩥ㞟㸪Vol. 1, pp. 183-190㸪2007㸬
8) ῝ᕝⰋ୍࣭㓇ໝ୍ᡂ࣭㔛ぢ▱᫛࣭▼⏣ඃᏊ࣭௰▮㡰Ꮚ࣭Ᏻᕝ㑳ኵ㸸㝆㞵᫬ᩳ㠃⅏ᐖ㜵Ṇࡢࡓࡵࡢ㔜せᩥ໬㈈࿘㎶ᩳ
㠃࡟࠾ࡅࡿ⌧ᆅከⅬࣔࢽࢱࣜࣥࢢ㸪Ṕྐ㒔ᕷ㜵⅏ㄽᩥ㞟㸪Vol. 2㸪pp. 99-104㸪2008㸬
9) 㓇ໝ୍ᡂ࣭῝ᕝⰋ୍࣭Ᏻᕝ㑳ኵ࣭㔛ぢ▱᫛࣭Ha Bui Hong࣭௰▮㡰Ꮚ㸸ΎỈᑎᩜᆅෆᩳ㠃࡟࠾ࡅࡿᆅ┙ㄪᰝ⤖ᯝ㸪Ṕ
ྐ㒔ᕷ㜵⅏ㄽᩥ㞟㸪Vol. 3㸪pp. 105-110㸪2009㸬
10) Ᏻᕝ㑳ኵ࣭㓇ໝ୍ᡂ࣭㛵┠Ꮨு࣭῝ᕝⰋ୍࣭௰▮㡰Ꮚ࣭▼⏣ඃᏊ࣭㔛ぢ▱᫛㸸ᩥ໬㈈⫼ᚋᩳ㠃ࡢᏳᐃィ⟬࡟⏝࠸ࡿ
ᙉᗘᐃᩘ࡟ࡘ࠸࡚㸫ᐊෆᐇ㦂࡟ࡼࡿᇶ♏ⓗ◊✲㸫㸪Ṕྐ㒔ᕷ㜵⅏ㄽᩥ㞟㸪Vol. 4㸪pp. 69-76㸪2010㸬
11) 㘵⏣ὈᏊ࣭ᒣ㷂ಟ୍࣭㧗⏣⮳㑻࣭ᅵᒱ᠇୕࣭◁ᆏၿ㞝㸸ᩥ໬㈈ᆅ༊ࡢᾘⅆ⏝Ỉ㐨⟶㊰ࡢ⪏㟈ᛶホ౯㸪Ṕྐ㒔ᕷ㜵⅏
ㄽᩥ㞟㸪Vol. 3㸪pp. 129-134㸪2009㸬
12)㓇஭ஂ࿴࣭⏣ᑿᚭ㑻࣭㏿Ỉ႐⿱࣭୕ᮧㄔ㸸ΎỈᑎཧ㐨ࡢ▼✚ࡳ᧦ቨࡢ⪏㟈ᛶホ౯㸪Ṕྐ㒔ᕷ㜵⅏ㄽᩥ㞟㸪Vol. 4㸪pp. 
77-81㸪2010㸬
13) ᆅ㟈ㄪᰝ◊✲᥎㐍ᮏ㒊஦ົᒁ㸸ி㒔┅ᆅࡢᆅୗᵓ㐀࡟㛵ࡍࡿㄪᰝᡂᯝሗ࿌᭩㸪ᩥ㒊⛉Ꮫ┬◊✲㛤Ⓨᒁᆅ㟈࣭㜵⅏◊
✲ㄢ㸪2003㸦http://www.hp1039.jishin.go.jp/kozo/KyotoCty7frm.htm㸧2012/5/1㜀ぴ㸬
－320－
